On the epileptogenic effects of kainic acid and dihydrokainic acid in the dentate gyrus of the rat.
The in vivo effects of the acidic amino receptor agonist, kainic acid and the inhibitors of the uptake of glutamate, dihydrokainic acid and threo-3-hydroxyaspartate, on spontaneous activity and perforant path evoked field potentials were examined in the dentate gyrus of the rat. The effect of these compounds on extracellular levels of endogenous amino acids in the hippocampus was assessed simultaneously using in vivo microdialysis. Kainic acid (10-100 microM) and dihydrokainic acid (1-10 mM) both evoked epileptiform activity and an apparent loss of recurrent inhibition (as assessed using the paired-pulse technique). Extracellular increases in taurine, alanine and phosphoethanolamine were noted following administration of kainate (100 microM) and dihydrokainate (1-10 mM). An increase in extracellular glutamate and aspartate was also noted in rats treated with dihydrokainate (100 microM-10 mM). In contrast, threo-3-hydroxyaspartate did not induce epileptiform activity, suggesting that the epileptogenic effects of dihydrokainate and kainate are not mediated by inhibition of uptake. The effect of the N-methyl-D-aspartate receptor antagonist, D-2-amino-5-phosphonovalerate on these responses was studied. This compound attenuated the epileptiform activity and reversed the apparent loss of recurrent inhibition in response to both kainic acid and dihydrokainic acid. These data suggest that activation of N-methyl-D-aspartate receptors underlies the epileptogenic effects of both compounds, and the possible mechanisms which might be involved in this response are discussed.